Objective To use the biopsychosocial model and current literature to clarify conceptual underpinnings between chronic pain and perfectionism in youth, provide recommendations for assessment and treatment of co-existing perfectionism and chronic pain conditions, and suggest a research agenda. Methods Current literature is used to identify biopsychosocial factors common between pediatric chronic pain and perfectionism, preliminary research findings are presented, and suggestions are made for research that will help inform inclusion and adaptations of assessment tools and interventions to address perfectionism. Results Biopsychosocial factors that may contribute to the observed relationship between chronic pain and perfectionism seen in many youth are identified. For example, cognitive factors known to be associated with perfectionism (e.g., rumination) may also contribute to pain-related catastrophizing and disability. Biopsychosocial factors may serve as mediating variables between perfectionism and pain-related outcomes among youth with chronic pain and their parents. Conclusions Research assuming a biopsychosocial perspective is needed to clarify observed links between chronic pain and perfectionism in youth. Findings related to the characterization of perfectionism in pediatric chronic pain will inform how assessment and treatment tools can better identify and address perfectionism.
Chronic pain, or pain lasting approximately 3-6 months beyond the typical course of illness or injury (APS, 2012) , is common among youth. Approximately 25% of youth (King et al., 2011) experience chronic pain, and a subset suffers from considerable distress, impaired quality of life, and disability (APS, 2012) . The biopsychosocial model captures the complexity of pediatric chronic pain and posits that pain is a dynamic integration of biological processes, psychological factors, and sociocultural contexts within a developmental trajectory (APS, 2012) . It has been used to guide research studies identifying biopsychosocial factors that precipitate, exacerbate, and maintain chronic pain and associated functional impairments (Gatchel, Peng, Peters, Fuchs, & Turk, 2007) and to inform intervention development.
The psychological domain is one aspect of the biopsychosocial model, and associations between psychological factors/personality traits and physical health are well-established (Molnar, Sirois, & Methot-Jones, 2016) . However, while clinical observations of perfectionism among youth with chronic pain have been made, no studies in the pediatric pain literature have explored the role of perfectionism-broadly defined as a personality trait that involves setting overly high standards along with self-criticism (Frost, Marten, Lahart, & Rosenblate, 1990) .
This review uses the biopsychosocial model to theorize why pediatric chronic pain and perfectionism co-occur for many youth. It presents the existing literature and preliminary findings on perfectionism and its associations with health outcomes, incorporates recommendations for the assessment and treatment of perfectionism in youth with chronic pain, and aims to stimulate research by proposing directions for future studies.
Perfectionism
The concept of perfectionism has become more complex as research on it has progressed. Perfectionism is now considered a multidimensional construct, defined differently depending on the model of perfectionism presented (Frost et al., 1990; Hewitt et al., 2011) . One popular model conceptualizes perfectionism as involving trait-based dimensions (e.g., socially prescribed perfectionism) and interpersonal expressions (e.g., nondisclosure of imperfections). Although most research has focused on understanding perfectionism in adults, there is increased interest in youth, as perfectionistic characteristics are thought to emerge in childhood .
Perfectionism and psychological adjustment are strongly associated (Egan, Wade, Shafran, & Antony, 2014) . Findings demonstrate that specific domains of perfectionism are distinctly linked to outcomes, and some research suggests that domains can be conceptualized as adaptive or maladaptive in nature. Socially prescribed perfectionism, or perfectionistic pressures experienced by one's environment, is frequently associated with negative adjustment. For example, in a community sample of youth (10-15 years), socially prescribed perfectionism was associated with internalizing symptoms, social stress, and suicidal behaviors (Bonvanie, Rosmalen, van Rhede van der Kloot, Oldehinkel, & Janssens, 2015) . Conversely, although findings are mixed, selforiented perfectionism, or perfectionistic pressures placed on oneself, has been linked to positive outcomes (e.g., life satisfaction) (Blasberg, Hewitt, Flett, Sherry, & Chen, 2016) .
Fewer studies have explored links between perfectionism and physical health. Among adults, perfectionism is associated with the frequency/intensity of pain and fatigue (Kempke, Luyten, Mayes, Van Houdenhove, & Claes, 2016) . Research on youth is limited; one population-based study of 2,230 Dutch youth (13-16 years) found that perfectionism was longitudinally associated with more functional somatic symptoms (Bonvanie et al., 2015) .
Conceptual Links Between Perfectionism and Pediatric Chronic Pain
By drawing upon the biopsychosocial model, clinically observed links between perfectionism and pediatric chronic pain can be clarified.
Biological
No studies have explored biological underpinnings between perfectionism and chronic pain; however, research has demonstrated associations between perfectionism and stress, which may inform links between perfectionism and pain. As perfectionism contributes to increased perceptions of daily hassles and elevations in stress (Molnar et al., 2016) , perfectionistic youth may be more likely to experience chronic stress. The adult pain literature demonstrates that chronic stress leads to alterations in the hypothalamicpituitary-adrenal axis, which then interacts with neurobiological systems involved in pain perception and processing (Van Houdenhove & Egle, 2004) . Combined, findings may suggest that perfectionistic youth are at increased risk for central sensitization and related dysfunction; however, this hypothesis warrants investigation.
Psychological Emotional, cognitive, and behavioral factors also contribute to the pediatric chronic pain experience. Research highlights the bidirectional relation between chronic pain and emotional distress such that pain in youth predicts psychological struggles and these struggles have an impact on the pain experience (Wolff et al., 2012) . Given that perfectionism is associated with more psychological distress, perfectionistic youth with chronic pain may be more vulnerable to negative consequences of pain.
Research also points to cognitive and behavioral contributors to pain and pain-related disability. Fear of pain, pain catastrophizing, and avoidant coping are consistently linked to negative outcomes and poorer prognosis (Eccleston, Fisher, Vervoort, & Crombez, 2012; Kaczynski, Simons, & Claar, 2011) . Likewise, factors such as rumination, catastrophizing, and avoidant coping are common among perfectionists and mediate relations between perfectionism and adjustment . Conversely, changes in youth's pain acceptance after a 3-week intensive pain rehabilitation program accounted for 11-13% of the improvements in functional disability and pain catastrophizing (Weiss et al., 2013) . Similarly, unconditional self-acceptance mediated the association between socially prescribed perfectionism and depression among college-aged youth (Flett, Besser, Davis, & Hewitt, 2003) . Thus, perfectionism and its cognitive/ behavioral correlates may represent a transdiagnostic process (Egan et al., 2014) , or an underlying factor that precipitates, maintains, and/or exacerbates the pediatric chronic pain experience. Preliminary crosssectional findings support this possibility: youth with chronic pain seen in outpatient and day-treatment settings who endorsed higher levels of socially prescribed perfectionism reported more fear of pain and pain catastrophizing, which were associated with greater pain and functional disability (Randall et al., 2017) .
Social
Various social factors shape the pediatric chronic pain experience (Logan et al., 2012) . Parental distress, including pain-related thoughts (catastrophizing), is implicated as contributory to pediatric chronic pain (Logan et al., 2012) , and although perfectionism is also associated with distress (worry, rumination) and physical illness among adults (Flett, Nepon, & Hewitt, 2016) , parental perfectionism has not been examined in the pediatric pain literature. However, preliminary cross-sectional findings suggest that parental perfectionism may be contributory: when parents of youth with chronic pain report perfectionistic pressures from their surroundings (socially prescribed perfectionism) and expect perfection from others (other-oriented perfectionism), their children endorse more pain-related thoughts (catastrophizing, fear), functional disability, and pain (Randall et al., 2017) .
Pediatric chronic pain is also associated with impaired school functioning (Logan et al., 2012) , and perfectionism and chronic pain may interact to increase risk for academic struggles. For example, Logan and colleagues (2012) hypothesize that when values of academic success are imposed upon youth with chronic pain (e.g., parental other-oriented perfectionism, child socially prescribed perfectionism), pain may justify lower-than-expected academic achievement and/or school avoidance. Popular press also highlights "pressure-cooker" academic environments as linked to pain complaints among American youth (Abeles, Attia, Constantinou, Adler, & Films, 2011) ; however, research is needed to explore this proposition.
Youth with chronic pain often experience peer difficulties, such as isolation and perceptions that others do not understand their struggles (Forgeron, King, Stinson, McGrath, & MacDonald, 2010) . Interestingly, youth demonstrating high levels of interpersonal expressions of perfectionism (e.g., nondisclosure of imperfection) often uphold a fac¸ade of strength and resist help .
Although not yet explored, it is theorized that perfectionistic youth with chronic pain may be at increased risk for peer isolation owing to their aversion to demonstrating the "imperfection" of pain/disability, leading to compromised peer support.
Research and Clinical Implications
The primary aim of this review is to use the biopsychosocial framework to provide theoretical evidence for the clinically observed links between perfectionism and pediatric chronic pain; however, no peer-reviewed studies have demonstrated the impact of perfectionism on youth with chronic pain. Although the paucity of research is surprising, it provides ample opportunity for future investigations.
First, researchers could consider assessing if/to what extent perfectionism is prevalent among youth with chronic pain and their parents. Numerous perfectionism measures are available for use (Egan et al., 2014) , but only three measures are validated for use in youth and none are designed to assess perfectionism in youth and parents affected by chronic pain. The most commonly used youth measures are: (1) Child and Adolescent Perfectionism Scale (CAPS: , which assesses two types of trait-based perfectionism, or one's need to be perfect for oneself and for others; and (2) Perfectionistic Self-Presentation Scale-Junior (PSPS-Jr: Hewitt et al., 2011) , which assesses three types of interpersonal expressions of perfection, or the need to appear perfect. Among parents, Hewitt and Flett's (1991) Multidimensional Perfectionism Scale (MPS) can be used to maintain conceptual consistency with the CAPS. The Effortless Perfectionism Scale (Travers, Randall, Bryant, Conley, & Bohnert, 2015) , validated with college-aged youth, extends these concepts by capturing the need to appear perfect without seeming to exert effort and could be used for patients elevated on the CAPS/PSPS-Jr/MPS scales.
Researchers can then validate existing measures with chronic pain populations and determine if perfectionism concepts should be incorporated into existing pain measures and/or whether a measure for painrelated perfectionism should be developed. Akin to the perfectionism subdomain of the Eating Attitudes Test (EAT-P; Garner, 1991) designed for use with eatingdisordered populations, pediatric pain measures could include a perfectionism subdomain or questions specific to perfectionism in the context of chronic pain. These items could examine if/how perfectionistic tendencies impact the chronic pain experience (e.g., worries that pain will preclude return to sports/school at top-notch performance; rumination about pain not resolving completely/perfectly). However, use of existing perfectionism measures until research progresses is recommended.
The next step would be to explore if/how perfectionistic tendencies impact the pediatric chronic pain experience and/or treatment response. Researchers can first determine if current pain treatments (e.g., outpatient care, intensive day treatment) inadvertently impact perfectionism levels. Studies determining the process by/conditions under which perfectionism impacts pain, functioning, and treatment outcomes could follow. Specifically, researchers could examine if/how the biological (e.g., cortisol levels), psychological (e.g., catastrophizing), and social factors (e.g., masking imperfections) mentioned earlier mediate relations between perfectionism and pain-related outcomes. Sex, age, and pain diagnosis could be evaluated as moderating variables. Determining if certain domains of perfectionism (e.g., self-oriented perfectionism) are adaptive and positively impact pain and treatment response is also important.
If evidence mounts to support perfectionism as a salient construct in pediatric chronic pain, clinicians may want to target it. Clinicians can use resources designed for treating perfectionism. Egan et al.'s (2014) Cognitive Behavioral Treatment of Perfectionism, although adult-focused, provides ideas for targeting cognitive and behavioral constructs associated with perfectionism that may impact chronic pain. Additionally, given the role of acceptance in chronic pain and perfectionism, using Acceptance Commitment Therapy (Weiss et al., 2013) techniques to increase psychological flexibility may improve perfectionism and pain-related outcomes simultaneously.
Clinicians could also consider targeting factors underlying perfectionism. Dweck's (2006) book, Mindset: The New Psychology for Success, highlights how implicit views about success can impact reactions to perceived failures. Research indicates the importance of promoting a "growth" mindset among perfectionists (Chan, 2012) , and Adelson and Wilson's (2009) Letting Go of Perfect: Overcoming Perfectionism in Kids includes exercises that could reinforce growth mindset development in youth with chronic pain.
Furthermore, perfectionism and pediatric chronic pain treatment manuals could be modified to treat coexisting perfectionism and chronic pain. Clinicians could consider adapting the manual Perfectionism in Perspective (Fursland, Raykos, & Steele, 2009 ) to treat pediatric chronic pain populations or incorporating perfectionism modules into evidence-based pediatric chronic pain manuals [e.g., Comfort Ability (Coakley & Barber, 2012) ; Problem Solving Skills Training for Parents (Law et al., 2016) ].
Once treatments are developed, researchers will need to determine their effectiveness/efficacy in chronic pain populations. Cross-sectional studies using mediated and moderated analyses could initially be used to determine if/how/under what conditions patients exposed to these treatments demonstrate changes in perfectionism and treatment outcomes. Ultimately, longitudinal, randomized control studies are required to determine if targeting perfectionism directly improves pain treatment outcomes above-and-beyond what is seen with standard of care alone, and if all patients or only those high on perfectionism benefit.
Conclusion
Research on the clinically observed co-occurrence of pediatric chronic pain and perfectionism is limited. This review highlights overlapping biopsychosocial factors between pediatric chronic pain and perfectionism and presents preliminary support for proposed links. Informed by this conceptualization, this review offers recommendations for assessment and treatment of perfectionism in chronic pain populations and directions for research.
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